Arp3, VCA catalyzes formation of a stable trimeric nucleus. Cortactin also has an Arp2/3 complex-binding A motif in its amino-terminal (NTA) region, but it has neither a V motif nor a readily recognizable C motif, which may account for its weak activation ability compared to V motif-containing activators.
Weaver et al. [7] used zero-length covalent crosslinking to identify subunits of Arp2/3 complex that might interact with both the N-WASP VCA and cortactin NTA. As found for several Arp2/3 complex activators [8] , N-WASP VCA crosslinks to the Arp3, Arp2 and p40 subunits. Interestingly, the cortactin NTA crosslinks only to Arp3. The VCA and NTAs appear to interact with a similar site on Arp3, as an excess of either decreases crosslinking of the other protein to Arp3. These results suggest that the A motifs of both VCA and NTAs bind to Arp2/3 complex in close proximity to Arp3. Weaver et al. [7] remind us that crosslinking does not necessarily prove an interaction between these A motifs and Arp3, just as absence of crosslinks does not rule out interactions with other subunits. But the zero-length chemical crosslinker used suggests that the VCA/NTA binding site is indeed close to Arp3.
If the A motifs of the N-WASP VCA and cortactin NTAs bind to the same sites on or near Arp3, do they compete for binding to Arp2/3 complex? Weaver et al. [7] tested this possibility by several means. The NTA does not affect the ability of the VCA to activate nucleation, even when added at 44,000-fold excess. Furthermore, the K d of VCA for Arp2/3 complex changes only slightly in the presence of 30 µ µM NTA. Conversely, an excess of VCA completely blocks NTA binding to Arp2/3 complex. These results further support the model in which the NTA binds to the same site on Arp2/3 complex as the A motif of the VCA, which makes additional contacts with Arp2 and p40 that allow it to maintain its interaction even in the presence of excess NTA.
Weaver et al. [7] tested these interactions further by mutagenesis. The A motifs of the N-WASP NTA and other Arp2/3-complex-binding proteins contain a conserved tryptophan. Others have found that mutation of this tryptophan dramatically reduces the effectiveness of WASp, another Arp2/3 complex activator [9] . Similarly, Weaver et al. [7] found that mutation of the corresponding residue in cortactin, W22, reduces both cortactin binding to and activation of Arp2/3 complex. Cortactin binds an actin filament via its RP4 region, which is essential for Arp2/3 complex activation [6] . From the electron microscopic data reported by Weaver et al. [7] , the NTA and RP4 regions are about 50-70 nm apart, allowing cortactin ample length to simultaneously bind both Arp2/3 complex and a filament. The authors propose that cortactin binds the mother filament to stabilize the branched structure. Alternatively, the branched structure might be stabilized by cortactin binding to the daughter filament, which loses affinity for Arp2/3 complex after ATP hydrolysis and phosphate release from its actin subunits [ [8, 12] ; NTA crosslinks to Arp3, which is distant from patch 2; and p40 has been predicted to bind the mother filament ( Figure 4D in [10] ). On the other hand, the extended structure of activators might allow them to bind both basic patches simultaneously, especially if the activated Arp2/3 complex adopts the extensive conformational change predicted by the crystal structure [10] . Activator binding to both sites might even stabilize this activated state [10] . Irrespective of its binding site, the orientation of the A motif when bound to Arp2/3 complex will be crucial to placement of other activator motifs -RP4 for cortactin, V and C motifs for N-WASP -and is as yet unknown.
How might activators such as N-WASP work in concert with cortactin? As cortactin binding to Arp2/3 complex is disfavoured while VCA is bound, cortactin might bind after VCA has already initiated branch formation, making cortactin's role mainly one of branch Size relationships of cortactin (residues 1-330), WASp VCA (residues 430-502) and Arp2/3 complex. Extended structures appear to be adopted by cortactin [7] and VCA [9] , while Arp2/3 complex is much more compact [10] . These relationships raise questions as to the consequences of NTA or VCA binding to Arp2/3 complex, including adoption of folded structure, contacts with actin filaments, and placement of actin monomers on the nascent nucleus. 
